Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.005 Å; R factor = 0.058; wR factor = 0.179; data-to-parameter ratio = 12.5.
In the molecular structure of the title compound, C 15 H 13 ClNO 2 + ÁCF 3 SO 3 À , the methoxy groups are nearly coplanar with the acridine ring system, making dihedral angles of 0.4 (2) and 5.1 (2) . Multidirectional -contacts between acridine units are observed in the crystal structure. N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds link cations and anions, forming a layer structure.
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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Cg1, Cg2 and Cg3 are the centroids of the C9/N10/C11-C14, C1-C4/C11/C12 and C5-C8/C13/C14 rings, respectively. CgÁ Á ÁCg is the distance between ring centroids. The dihedral angle is that between the planes of the rings. The interplanar distance is the perpendicular distance of CgI from ring J.
Data collection: CrysAlis CCD (Oxford Diffraction, 2008 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2008) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 10-alkyl-9-acridinones capable of emitting light with a quantum yield of several percent (Zomer & Jacquemijns, 2001; Wróblewska et al., 2004) . This chemiluminescence is affected by the features of the substituent at position 9 and by the constitution of the acridine fragment. In the search for derivatives that could exhibit an enhanced chemiluminogenic ability we turned our attention to compounds in which the C atom at position 9 is bound to a Cl atom. One of the compounds synthesized was 9-chloro-2,4-dimethoxyacridinium trifluoromethanesulfonate. This compound was obtained by the reaction of 9-chloro-2,4-dimethoxyacridine with methyl trifluoromethanesulfonate, which usually leads to quarternarization of the endocyclic N atom (Sato, 1996) . Since this did not happen, it is possible that traces of water caused the transformation of methyl trifluoromethanesulfonate to trifluoromethanesulfonic acid and methanol, and the reaction of the former entity with 9-chloro-2,4-dimethoxyacridine to yield 9-chloro-2,4-dimethoxyacridinium trifluoromethanesulfonate. The cation of the title compound has a protonated endocyclic N-atom, which makes its reaction with oxidants possible. On the other hand, substitution in the acridine moiety by two methoxy groups should cause a red shift of the chemiluminescence emission, advantageous in analytical applications. 9-Chloroacridines have been precursors of numerous 9-substitued acridine derivatives (Acheson, 1973; Wróblewska et al., 2004) , including drugs (Acheson, 1973; Demeunynck et al., 2001) . This paper presents the crystal structure of the title compound.
The acridine units, with an average deviation from planarity of 0.025 (5) Å, are parallel in the crystal lattice. In the cation of the title compound ( Fig. 1 ) the bond lengths and angles characterizing the geometry of the 9-chloroacridine skeleton are similar to those in 9-chloroacridine itself (Achari & Neidle, 1977) , a 9-chloroacridine derivative (Neidle, 1982) , a 9-chloroacridine iodine complex (Rimmer et al., 2000) , two solvates of 9-chloroacridine derivatives (Toma et al., 1993; Ojida et al., 2006) and the salt-type compound containing the 9-chloroacridinium cation (Ning et al., 1976) . The crystal structures of these six compounds were found in the Cambridge Structural Database (Version 5.29; Allen, 2002) . The C(9)-Cl, N(10)-C(12) and N(10)-C(14) bond lengths (in Å) in them vary from 1.719 to 1.748, from 1.332 to 1.375 and from 1.349 to 1.383, respectively. The corresponding values for the compound investigated (1.723, 1.346 and 1.351) thus fall well within the ranges found for other 9-chloroacridines.
In the crystal structure, N-H···O (Aakeröy et. al., 1992) and C-H···O (Steiner, 1999; Bianchi et al., 2004) hydrogen bonds link cations and anions in ion pairs (Table 1, Fig. 1 ). Inversely oriented ion pairs form stacks via π-π contacts of an attractive nature (Hunter et al., 2001) , involving the central ring (Cg1) and the aromatic rings (Cg2 and Cg3) ( Table 2) , as well as C-H···O interactions between adjacent ions (Fig. 2) . Stacks arranged in parallel are linked through intermolecular C-H···O interactions (Figs 2 and 3) to form layers (Fig. 3) . The crystal structure is stabilized by short-range non-specific dispersive interactions between inversely oriented layers (Fig. 3) as well as by long-range electrostatic interactions between ions.
supplementary materials sup-2 Experimental 9-Chloro-2,4-dimethoxyacridine was prepared by heating 2-[(2,4-dimethoxyphenyl)amino]benzoic acid, obtained as described elsewhere (Acheson, 1973) , with a sevenfold molar excess of POCl 3 (400 K, 3 h). The excess POCl 3 was subsequently removed under reduced pressure. The residue was dispersed in CHCl 3 , stirred in the presence of a mixture of ice and aqueous ammonia, separated by filtration and dried. The crude product was purified chromatographically (neutral Al 2 O 3 , CHCl 3 /toluene, 1/1 v/v, R f =0.29). The 9-chloro-2,4-dimethoxyacridine was dissolved in CH 2 Cl 2 , then treated with a fivefold molal excess of methyl trifluoromethanesulfonate dissolved in the same solvent (under an Ar atmosphere at room temperature for 3 h) (Sato, 1996) . The crude salt was dissolved in a small amount of ethanol, filtered and precipitated with a 25 v/v excess of diethyl ether (yield: 71%). Purple crystals suitable for X-ray investigations were grown from 2-propanol solution (m.p. 493-496 K).
Refinement
H atoms were positioned geometrically, with C-H = 0.93 and 0.96 Å for the aromatic and methyl H atoms, respectively, and constrained to ride on their parent atoms with U iso (H) = xU eq (C), where x = 1.2 for the aromatic and x = 1.5 for the methyl H atoms. Figures   Fig. 1 . The molecular structure of the title compound showing the atom-labeling scheme. Displacement ellipsoids are drawn at the 25% probability level and H atoms are shown as small spheres of arbitrary radius. The C5-H5···O23, N10-H10···O23 and C18-H18A···O22 hydrogen bonds are represented by dashed lines. Cg1, Cg2 and Cg3 denote the ring centroids. Symmetry codes: (ii) x, -y+3/2, z+1/2; (iii) x, -y+3/2, z-1/2. Cg1, Cg2 and Cg3 are the centroids of the C9/N10/C11-C14, C1-C4/C11/ C12 and C5-C8/C13/C14 rings, respectively. Cg···Cg is the distance between ring centroids. The dihedral angle is that between the planes of the rings. The interplanar distance is the perpendicular distance of CgI from ring J.
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